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Abstract

Diatomaceous earth is commonly used in many manufacturing and production processes as a filtering
agent. Its exceptional textural properties makes it a very interesting natural material for several defense
and environmental applications such as pest control and water treatment. The quality of the
diatomaceous earth greatly affects the effectiveness of the filter. One of the primary characteristics of
determining diatomaceous earth quality is particle size. Traditional methods, like using sieves, can be
tedious and may not offer enough information to completely characterize the material. Automated sizing
techniques, such as sedimentation analysis or static light-scattering, are limited in scope since
diatomaceous earth is not a uniform material, but a composite of shapes, sizes, densities, and colors.
To completely characterize the particle size of diatomaceous earth, dynamic image analysis and
dynamic light scattering (DLS) analysis are used to compliment to each other to accomplish this goal.
Dynamic image analysis uses shape factors to collect size data in the micron range while DLS is used
to determine the size of nanoparticles that remain suspended in the medium. Testing is performed on
two types of diatomaceous earth commonly used in the beer brewing industry.
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Images of two different grades of Diatomaceous earth: DE2 and DE3. Source: High definition camera
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SAMPLE ANALYSIS SUMMARY (sizes in microns)
Number Area Volume L
10.00 % 138 10.00 % 171 10.00% 198 010 227
25.00 % 164 2500% 23 2500% 2.1 D20 245
50.00 % 207 5000 % 27 50.00 % M4 021 264
75.00 % 264 7500 % 382 75.00% 479 030 267
90.00 % 341 80.00 % 509 £80.00 % 661 032 318
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SAMPLE ANALYSIS SUMMARY (sizes in microns)

Count 10014 Number percenties:  Area percenties: Volume percenties:  Dpg

Minimum 77 1000% 127 1000% 158  1000% 186 D10 22
Maximum 1376 2500% 152 2500% 199  2500%

Mean 212 %00% 191 5000% 263 50.00%

Std. dev. 91 7500% 246  7500% 364 7500%

Mode 202  9000% 36 S000% 527  90.00%

Dynamic Light Scattering
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Cumulant Cumulant
Diameter Diameter
DE2 Test {nm) PI DI0 D50 D90 DE3 Test {nm) Pl D10 D50 D90
Diameter{nm])_1 220.8 0.231 1214 214 389.5 Diameter(nm)_1 195.2 0.241 104.7 179.9 315.8
Diameter{nm)_2 231 0.218 121.7 206.8 3578 Diameter(nm)_2 192.4 0.224 106.7 1914 355.7
Diameter{nm)_3 221.1 0.252 119.1 209.6 380.6 Diameter(nm)_3 193.9 0.246 105.3 184.9 3333
Diameter{nm)_4 2226 0.233 117.5 2038 360.6 Diameter(nm)_4 196.1 0.229 108.7 1859 3378
average: 223.9 0.234 119.9 208.6 372.1 average: 1594.4 0.235 106.3 186.3 335.7




